Flow effects on cultured vascular endothelial and smooth muscle cell functions.
Cultured vascular endothelial cells were exposed to fluid shear stress by means of a rotary-disc shear-loading device, and the physiological effects of the conditioned medium (CM) and the homogenate (HM) of the cells on migration, adhesion and growth of endothelial cells (EC) or smooth muscle cells (SMC) were studied. Effects of shear stress on the production and secretion of collagen, one of the extracellular matrices of EC, were also studied. CM stimulated the adhesion and growth of SMC, but not of EC themselves. The ability to stimulate SMC adhesion and growth was similar in CM obtained from the static and shear-loaded cells. HM of the shear-loaded EC stimulated SMC migration. Further, HM of the shear-loaded EC contained increased amounts of collagen compared with the static EC. These results suggest that: 1) EC produce and secrete accelerators for the adhesion and growth of SMC, 2) EC react to the physical stimulus of fluid shear stress to produce stimulators of SMC migration, and 3) EC produce collagen, the production of which is enhanced by fluid shear stress.